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and wmda mnrmug 10 do so if the Campaign was exrended beyvond 1993,

 Important issues about the evaluation of pest or disense control programs, fog?zzgg;kmﬁ by this
program are discussed,

r is wmnawa that the costs. &j the aami}::r:ign ousweighed the imefm il
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where
Pi= probability of infestation = number of tading i o g
Pr= probability of buying infested sheep n = number of contacts with ne

Pn= probability that neighbours' sheep will be infeeted ¢ = time
k= an adjustment (claimed to simulate transmission) ‘

* Assumptions about { and n were made both “with® and "without” the Campaign. The mgusxmnt
factor was necessary to stabilise the prediction of prevalence “without" the Campaign over time.

~ The ndjustmmt factor k was set so that Pi "without" the Gnm;mig,n wonld be constant (i) mr:x
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Fmdmimf sheep lice prevalence "with” and “withowt" the Campaign was calenlated using this
model and further assumptions about the probubility of detection and treatment efficacy. The
spread function (i) assumed that the risk of infestation was the same for all propertics. I'hi«:
. mﬂumpm}n was mm&c for mmtxmenm but mm }xzm msm!wd m mtbcr an xxndamsumm’ or

thmrx bwmd t;w tmﬁ:r&) on spmnﬂ, &hm ;mny }mw seted a5
‘i‘ : model also assumed that the detection rate of
lice prevalente, the high rate of false positive
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One of the perceived benefits of the Campaign was that farmers could avoid routine treatment uf
lice on the basis of a ~ve LDT. It was hoped that this would lead to a reduction in the blanket use
of ectoparasiticides. There may have been individual cireumstances where the Campaign (or
more specifically the LDT) enabled growers to reduce their ectoparasiticide use however this did
not appear to have dan effeer on their aggregate consumption (figure 1),
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i tor, : T ‘m‘m was mﬁuccﬂ “w rzci:cptab}e. Tevels by mfziudmg mmct
mdxca or varfah iazgeé Sequcmi:ﬂly by fm quarters.

ression models were significantly Ampmw;d hy the mcms:mn of smsmai dummy variables
: pular varation in prevatence from guarter to quarter relating to the dcimmn‘
and msmdmg of infestations over z financial year.

- Biological studies (de Chancet er al 1989, Morcombe et al 1994} have identified pesticide
resistance and suggest that this may have influenced sheep lice prevalence in WA especially in
recent times. Whea a dummy variable was included for the last 3 or 4 guarters the model was
1mpmvc>d (mnm; mg, hkahhnmd cmam) V-armus dummy vmmbms; zmd nmc rmada wmz mmr.eﬁ m
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the model such as the functional form of the refationship between the Wool Price Market Indicator
and sheep lice prevalence,

* Ramsey RESET tests, Lagrange mzzlnpmr {LM) version (Chi 5g) and F version
Hetgrogkedasticity test {LM avid T}
** LM fest for serial correlorion
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* denotes significant 10 95% confidence limits
** denotes significant to 99% confidence limits
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Year and quarter

Conclusions from regression model estimates

There appears to be strong, evidence that sheep lice prevalence in Western Australia is associated
~with the Wool Price Market Indicator.  Analysis SUgECStS that changes in the wool price effect
observed lice prevalence within 9 months and that wool price changes continue to influence lice
prevalence 21 months or more after that change.

As wool price decreases by one dollar it could be mpmcmd that observed lice prevalence wr;»urd
increase by 1.1% within 9 months and that it could increase by a further 1.4% within 21 months

all other thmgs being cqual. These changes wou'd only apply to wool prices within the bounds
observed since 1987G3. It also appears that further increases in observed prevalence of up to 8%
may have occurred in the last 3 quarters. There was no statistical evidence of any campaign
effect in any given year or over the whale campaign.

Benefits may have been ahserved by regional analysis

Regional sheep lice prevalence data was examined and no significant dcpamxre from thc
‘aggregate data was discovered. The only statistical evidence that suggest that the Campaign may
have had some regional effects was the results from Katanning suggesting that increase in the
- percentage of tests that showed 2 or more lice bodies (2+ tests) inthe last 2 years were suppressed
~ when compared with the increases observed in other regions (DAWA 1993). This data set was

made up of annual observations so the estimates could be easily overurmed by changes in the
* simple model structure, ;
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Tba NPV of t : Cnmpaxgn was h:ghiv sensitive to the assumed sg the
Campaig : sensitivity analyses arc presented in table 2 whtch.dt:mmxstram the sensitivity of
vatence of sheep lice.

Table2: Results of sensitivity analysis

[Provalence after 10 | Prevalence afier 10 | | -
years  with  the | years  without  the | NPV IRR | BCR
| Campaign | Campaign ‘ ‘
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Key assumptions

+ Prevalence without the Campaign would remain at 34%

» Discount rate is 7%

+  Wool price is $6,50 over the next 30 years

«  Average losscs pet head of flock infested $0.98/hd. Cborh light and Ixcuvy mfestatmns)
» The Campaign costs are $1.9m per year

+ Total sales of ecmpammucxdc:. attributed to lice control is $4m peryear
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break-even

Prevalencein 10years

Prevalence had to be reduced by at least 7 percentage pmnts within 10 yeazs (eg from 34% to
27%) if the Campaxg,n was to break—even in the Jong run. On the basis of past performance there
was no empmc | evidence to support the view that this would occur. This was one of the major
considerations when the Campaign review group (DAWA 1993) recommended its termination,
, \f{a;;m improvements to the success of the Campaign both at a regional and State level would be
required to achicve break-even, The Campaign needed to demonstrate benefits greater than
break-even to sustain continued industry support . In June 1993 the grower levy was terminated
and State funds were redirected into a general ectoparasite research program administered by
DAWA.

Conclusions

The evaluation of the SLEC highlighted the value of ex post econometric analysis, the dangers of
simulation without empirical support, the dangers of making simple assumptions about a static
"without" scenarig, and the importance of considering other potential exogenous variables when
assessing the progress of a program. The estimated benefite of pest control programs are often
highly sensitive to the proportion of observed gains or losses that are 2ttributed to it.

In hindsight the Lice Model appeared too simplistic and too sensitive to uncertain assumptions to
produce meaningful estimates of the benefits of the Campaign. The later evaluations of SLEC
demonstrated the value of simple econometric analyses of observed data. This approach would

have been strengthened with some small changes to the type of analysis and data collected. For
instance, a cross sectional analysis (using shire or district data) wou d probably have been useful

in monitoring the response of prevalence to campaign effort in the early stages of the Campaign.

The analysis of trends was made difficult by the level of data aggregation carly in the Campaign.
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